PEDIATRIC RADIOLOGICAL CASE
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Case Summary

Abdominal imaging was
performed to evaluate for dis-
tant disease in a child with scalp
melanoma. A choledochocele
was found incidentally during
imaging evaluation. At that time,
the child had no abdominal pain,
jaundice, or hematemesis and did
not exhibit signs of hepatic injury
or cholestasis.

The patient was lost to follow-up
for four years and presented
again for re-evaluation. Magnetic
resonance imaging (MRI) showed
enlargement of the choledochocele.
They again had no symptoms of
abdominal pain, difficulty eating,
or jaundice, but the child’s mother
noted occasional, bright, green-col-
ored stools. Liver function tests
demonstrated mild elevation of AST
and ALT but no cholestasis. The
patient and her family elected for
management of the choledochocele
with an endoscopic retrograde
cholangiopancreatography (ERCP)
with endoscopic biliary sphincter-
otomy and biopsy of the cyst lining.

Imaging Findings

The initial MRI (Figure 1) identi-
fied a mildly enlarged common bile
duct (CBD) (5 mm diameter) with
mild central intrahepatic biliary
ductal dilatation. The dilated CBD
inserted into a bilobed cystic struc-
ture at the level of the pancreatic
head. One lobe of this structure
appeared partially intraluminal, ex-
tending into the second portion of
the duodenum and was diagnosed
as a choledochocele. The hepatobi-
liary phase images showed the cys-
tic structure filling with contrast.

Follow-up magnetic resonance
cholangiopancreatography (MRCP,
Figure 2) four years later showed
similar prominence of the central
confluence of the hepatic ducts.
The CBD remained dilated, measur-
ing 7 mm in diameter and tapering
to a point at the level of the ampul-
la. The choledochocele was again
seen protruding into the duodenal
lumen. The pancreatic duct was
normal in caliber.

An ERCP confirmed the diagno-
sis of a Type III choledochal cyst
— a choledochocele (Figure 3). A
cholangiogram showed a dilated

cystostomy and biliary sphincterot-
omy was performed.

Diagnosis

Choledochocele (Type III
choledochal cyst).

The differential diagnosis in-
cludes duodenal duplication cyst,
other types of choledochal cysts,
pancreatic pseudocyst, impacted
gallstone, and biliary stricture.

Discussion

Choledochal cysts are dilations
in the biliary tree. The Todani clas-
sification system defines six types
of choledochal cysts, depending
on the location of dilation. Type
III choledochal cysts are limited to
the intraduodenal portion of the
CBD. These cysts are recognized as
congenital anomalies and are more
commonly known as choledocho-
celes, a term first applied in 1940,
owing to their similarity to uretero-
celes.? There are two subtypes of
choledochoceles, A and B.>* Type A
choledochoceles are characterized
by both the pancreatic duct and
CBD opening into the cystic space,
which then communicates with the

main bile duct with mildly dilat-
ed intrahepatic ducts. A needle
knife cystostomy followed by
sphincterotome extension of the
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duodenum via a separate orifice.>®
Type B choledochoceles occur
when a diverticulum arises from
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Figure 1. (A) Coronal maximum intensity projection image from an MRCP shows a small cystic structure (arrow) arising
from the insertion of the common bile duct at the ampulla of Vater. The thin rim of the cyst wall is seen at the periphery
of the cyst. The normal pancreatic duct (arrowhead) joins with the common bile duct near the ampulla. (B) Postcontrast
T1 image obtained in the hepatobiliary phase after administration of a hepatocyte-specific contrast agent shows contrast
filling the common bile duct and cystic structure (arrow).

Figure 2. Coronal T2 MRI performed five years later shows the cystocele (arrow) extending into the duodenal lumen.
The common bile duct is dilated..

the intra-ampullary pancreaticobili- level of the major duodenal papilla. females equally (other choledochal
ary duct or from the intraduodenal Choledochoceles are rare, cysts have a well-established 3:1
CBD. The bile and pancreatic secre- making up fewer than 5% of female to male ratio)."*° Patients
tions then drain into the duodenum choledochal cysts, and are more with a prior biliary procedure are
via the ampulla of Vater.*® In both commonly diagnosed in adults thought to have a higher risk of
subtypes, the dilation can be visual- than children."*** Choledochoce- acquiring a choledochocele. This is
ized during endoscopic evaluation les differ from other choledochal supported by the literature, which
as an intraduodenal bulge at the cysts in that they affect males and reports prior cholecystectomy or
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CBD exploration in 44-60% of adult
patients with choledochoceles.?>” In
children, these are generally con-
sidered congenital abnormalities.
Various theories have been put
forth to explain the etiology of
choledochal cysts. The prevail-
ing theory is that an anomalous
pancreaticobiliary junction (APBJ)
leads to pancreaticobiliary reflux,
which ultimately causes inflam-
mation, cystic dilation, and an
increased risk for malignancy.®
However, an APB]J is not found in
all patients with choledochoceles.?
Other congenital etiologies include
failed regression of a rudimentary
CBD during embryological devel-
opment or a congenital intramural
cyst or diverticulum.>*>¢Evidence
supporting a congenital etiology of
choledochoceles includes the pres-
ence of duodenal mucosa in nearly
two-thirds of cysts.>? An acquired
choledochocele may result from
any situation that causes inflam-
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Figure 3. ERCP image shows the cystocele (arrow) at the luminal aspect of the dilated common bile duct.

mation and chronically elevated
pressure within the ampulla of
Vater, with resulting obstructive
intramural dilation of the CBD.»>%¢
Patients with a choledochocele
most commonly present with
abdominal pain, jaundice, nau-
sea, vomiting, or a palpable mass.?
These entities can also be encoun-
tered incidentally on imaging
performed for unrelated indica-
tions, as in this patient. In contrast
to patients with other types of
choledochal cysts, those with a
choledochocele are more likely to
present with acute pancreatitis and
less likely to develop biliary tract
symptoms and cholangitis.>>*
Ultrasound is often the first-
line imaging modality for patients
presenting with signs and symp-
toms of an acute or subacute biliary
abnormality. In patients with a
choledochocele, ultrasound can
identify the intraduodenal cystic
mass.>* Additionally, it can help to

determine the extent of a pancre-
aticobiliary abnormality and the
presence or absence of intraductal
biliary stones. MRCP is considered
the noninvasive test of choice

as it provides detailed anatomic
information and helps to assess
size, location, and nature of the
cystic mass. ERCP is considered
the diagnostic gold-standard, but
it is an invasive intervention with
associated risk factors.>® Current-
ly, the major role of ERCP is to
confirm the MRCP findings and

to guide cystostomy and biliary
sphincterostomy.>?

Studies report a risk of malignan-
cy around 2.5%.%*5In contrast, the
risk of cancer with other choled-
ochal cysts has been reported to
range from 10-15%.%%*1t is sur-
mised that the lower risk of malig-
nancy is related to choledochoceles
etiology. Because an APB]J is not
routinely found in patients with a
choledochocele, the risk of reflux

November / December 2021



and resulting cancer is thought to
be decreased. An intraoperative
biopsy is performed to help deter-
mine malignancy risk.

The lining of a choledochocele
can be either intestinal or biliary
epithelium.” Some researchers
hypothesize that cysts lined with in-
testinal epithelium do not carry an
increased risk of malignancy, while
cysts lined with biliary epithelium
may carry an increased risk of de-
veloping cholangiocarcinoma.

Treatment depends on malignan-
cy risk and size of the choledocho-
cele.’ Endoscopic sphincterotomy
and/or surgical marsupialization
have been used if intestinal epi-
thelium is present.>”* Endoscopic
sphincterotomy with cystotomy is
the most widely used option; the
procedure relieves any biliary ob-
struction and allows for cyst drain-
age. Endoscopic sphincterotomy
outcomes are favorable, with quick,
postsurgical resolution of symp-
toms.>® Alternatively, transmural
excision of the choledochocele is
required if biliary or dysplastic
epithelium is found or if the cyst is
causing gastric outlet obstruction.*®
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Conclusion

Choledochoceles are rare abnor-
malities of the biliary tree, with an
etiology that is not well understood.
Imaging often detects a cystic mass
in the descending duodenum, and
MRCP elucidates the anatomy and
confirms the diagnosis. Choledo-
choceles affect adults most often,
with no male or female preference.

Symptomatic patients present
with abdominal pain, jaundice,
and/or nausea/vomiting. Treatment
consists most commonly of endo-
scopic sphincterotomy and cystoto-
my. Surgical excision may be neces-
sary if there are findings of gastric
outlet obstruction or dysplasia.
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